Sihcon microphones have recently been improved in a number of ways. Examples are the invention of new operational principles, the use of advanced materials, improved micromachining technologies, ext ension of frequency and dynamic ranges, increase of sensitivity and signal-to-noise ratio, and better understanding of the operation. Progress in this field, achieved over the past three years in a number of laboratories, is discussed.
INTRODUCTION

Silicon microphones
were first described in 1983 [1, 2] . In the meantime, the field hw been very active with numerous reports on condenser, piezoelectric, piezoresistive, modulated FET, and optic-waveguide transducers pub lished in the literature [3] . As shall be discussed, a number of new or improved designs have recently been suggested and the understanding of these devices has been improved. 
CONDENSER MICROPHONES
ULTRASONIC TRANSDUCERS
A large number of micromachined ultrasonic transducers for airborne and waterborne sound have recently been described. At high frequencies, the radiation impedance and directivity of the smd silicon transducers is such that they can also be used as transmitters. 
